In recent years, great strides have been taken in the characterization of complex, heterogeneous ancient materials to gain a better understanding of their structure-function relationships. In this work, we apply a new set of high throughput characterization tools to study ancient Roman concrete, which is a particularly interesting material that shows heterogeneities and complexity across multiple scales, each of which are important for understanding its mechanics, its resilience, how it degrades, and for making informed decisions regarding its preservation.
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Ancient Roman cement paste is a mixture of calcined limestone, which has been slaked with water to form calcium hydroxide, and volcanic ash. The use of ancient Roman cement in the production of mortar (mixture of cement paste and fine aggregate) and opus caementicum or Roman concrete (mixure of mortar with larger aggregate: caementa) [1] has permitted the fabrication of some of antiquity's most massive architectural marvels. The addition of pozzolana (high alkali volcanic ash, primarily consisting of amorphous aluminosilicates), native to the areas surrounding Mount Vesuvius in Campania, to the mixture resulted in a superior binding mortar [2] . This mortar produces concretes with a greater compressive strength than concrete produced using pure lime cement, due to the formation of amorphous or poorly-crystalline calcium silicate hydrate (C-S-H) and calcium aluminium silicate hydrate (C-A-S-H) gel phases, which are produced in reaction layers surrounding pozzolana fragments as they react with the slaked lime [3] .
Recently, SEM-EDS and Raman spectroscopy have been optimized to enable the collection of large area (cm range) micron-resolution phase maps of biological composite materials [4] . These techniques have been further augmented for use on samples with irregular surfaces. With the development of TrueSurface ® profilometry, it has become possible to pair large area Raman spectroscopy with topography measurements through the use of a piezo-driven stages to maintain confocality. SEM-EDS systems with multiple detectors have also been developed to solve the shadow artifact issue, which was formerly a problem encountered when measuring irregular surfaces with a single detector. Researchers were able to harness the strengths of these complementary augmented spectroscopy and microscopy techniques in the study of native sea urchin teeth: the elemental distribution on the sample surface was measured using SEM-EDS under vacuum, but the measurement of magnesium for native, hydrated samples was made possible via the measurement of the location of the v 1 CO 3 2-peak using Raman spectroscopy, which does not require the sample to be under vacuum [5] . We applied these microspectroscopic techniques to study samples of ancient Roman concrete (Figure 1 ) to determine the phases present, and differentiate the weaker phases present on the fracture surface from the bulk composition ( Figure 1) . We furthermore present data collected using RISE microscopy, which integrates microscale Raman imaging and nanoscale SEM/EDS on polished samples in one unified correlative system (Figure 2 ) [6] . 
